www.krcp-ksn.org MPO antibodies. The preliminary biopsy report showed a significant degree of scarring and fibrous crescents with minimal viable tissue. Her anti-MPO antibody level was 48.2 units/mL (normal range, 0-6 units/mL). Her doctor administered 30 mg of prednisone daily. Although she did not bring the confirmative biopsy report, we decided to maintain the dosage of steroid to avoid aggressive immunosuppression, based on the doctor's note, her long history of hypertension, and her long-term use of ibuprofen for arthritis.
On admission, her blood pressure was 177/101 mmHg, and her pulse rate was 79 beats/minute. Her initial laboratory findings were as follows; hemoglobin 10.7 g/dL, blood urea nitrogen 95.9 mg/dL, creatinine 6.46 mg/dL, and urinalysis showing protein (2+) and occult blood (2+). Serologic parameters including immunoglobulin (Ig) G, IgA, IgM, C3, C4, antinuclear antibodies, and anti-proteinase 3 antibodies were normal, except anti-MPO antibodies, which were positive > 8.0 (normal range, < 1.0 AI [arbitrary index]). She recovered from general weakness and had normotension after the third cycle of hemodialysis. On the sixth day of admission, she complained of sudden back pain with headache over a few hours, which did not subside with pain controllers. Her blood pressure was measured at 186/108 mmHg upon symptom onset, and computed tomography angiography revealed no evidence of aortic dissection. After five hours of initial back pain, motor and sensory loss of both lower extremities developed. We performed a spinal magnetic resonance imaging scan, which showed subdural hemorrhage in the cervical and thoracolumbar spinal canal with cord compression ( Contrary to the previous doctor's note, confirmative biopsy results showed focal segmental necrotizing and pauci-immune crescentic glomerulonephritis with moderate tubular atrophy and interstitial fibrosis (Fig. 2) . This suggested the occurrence of progressive MPA activity in the kidney. On the ninth day, the patient was treated with three consecutive daily administrations of 500 mg methylprednisolone intravenously and subsequent daily oral administration of 50 mg prednisolone with 50 mg cyclophosphamide.
On the 35th day, we discontinued hemodialysis because the patient's renal function had partially recovered. On the 60th day, the treatment was stopped due to cytomegalovirus stomatitis and pancytopenia. On the 70th day, only prednisolone was resumed. On the 90th hospital day, acute respiratory distress syndrome with massive pulmonary hemorrhage developed. On the 95th hospital day, she died despite plasmapheresis and aggressive immunosuppression. Fig. 3 shows the summary of her clinical course and treatment.
Discussion
To the best of our knowledge, this is the first case of MPA with spinal subdural hemorrhage in Korea.
MPA is a necrotizing vasculitis that primarily affects capillaries, venules, and arterioles, most commonly manifesting as necrotizing glomerulonephritis and/ or pulmonary capillaritis. Neurologic involvement may occur in up to 55-79% of patients with MPA [3] . The peripheral nervous system is more commonly affected than the CNS, with findings such as mononeuritis multiplex or distal symmetric polyneuropathy. CNS involvement is estimated to occur in 10% to 30% of patients with MPA [2] . However, reported cases of MPA with CNS disease were limited to cerebral lesions, such as intracerebral hemorrhage, subarachnoid hemorrhage, and hypertrophic meningitis [2, 3] . Decker et al [4] reviewed AAVs with spinal cord involvement that mostly presented as dural mass rather than hemorrhage. They suggested three mechanisms by which the spinal cord may become involved in AAV: (1) necrotizing vasculitis of the spinal vasculature predisposing to hemorrhage or thrombosis; (2) local compression of the spinal cord by inflamed tissues such as the meninges; and (3) formation of primary spinal granulomas in granulomatous vasculitis [4] . The possible pathogenic mechanism of the patient in our case could be the first of these.
Non-traumatic or non-iatrogenic spontaneous hemorrhages in MPA are very rare and hence difficult to diagnose at the time of occurrence. Considering de Beer et al.'s review of 122 cases with spontaneous spinal hematomas [5] , the major causes were coagulopathies and vascular malformations. They suggested vasculitis as a rare and new etiologic category. Two cases of MPA [4, 6] , one case of GPA [7] , and three cases of EGPA [8] [9] [10] presented with spinal hemorrhage; these two cases of MPA www.krcp-ksn.org consisted of one patient with concurrent intracerebral hemorrhage [4] and one autopsy-proven spinal hemorrhage [6] . In this case, vasculitis activity was not accurately assessed because the patient did not bring the confirmative renal biopsy report on admission to our hospital. A Birmingham Vasculitis Activity Score calculated at one point is considered not as disease activity, but only as an outcome parameter in systemic vasculitis [11] . Although Chen et al [12] recently suggested plasma complement factor H as a disease activity index of AAV, it is not yet clinically useful. Spontaneous spinal hemorrhage in MPA patients is very rare; however, prognosis is poor for such patients.
In conclusion, considering the possibility of ongoing vasculitis activity in extra-renal organs, clinicians should be very cautious to attenuate the strength of immunosuppressant drugs, even in patients with chronic or irreversible renal pathology.
